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(54) NEGATIVE PHOTORESIST MATERIAL AND PATTERN FORMING METHOD USING THE 
MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a negative 
photoresist material having excellent transparency and 
durability against etching and high sensitivity to be used 
for lithography using exposure light especially in a 
specified range by incorporating at least a specified 
polymer and a photoacid producing agent which 
produces an acid by exposure. 

SOLUTION: This negative photoresist material contains 
a polymer expressed by the formula and at least a 
photoacid producing agent which produces an acid by 
exposure. In the formula, each of R1 to R3 and R5 is a 
hydrogen atom or methyl group, R4 is a 3-1 3C 
hydrocarbon group having epoxy groups, R6 is a 
hydrogen atom or 7-1 3C org. cyciic hydrocarbon group 
having carboxyl groups, and x f y, z are numbers 
satisfying x+y+z=1, 0<x<1, 0<y<1 and 0<z<1. Thereby, 
the obtd. negative photoresist material has excellent 
transparency and etching durability and high sensitivity 
and can be used for lithography using exposure light at 
<220 nm wavelengths. 
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SHL**as. r* tt*#K^ *fctt*;u#+->;ua**r 

x, y, z«-5-n-?"*tlx + y+z = l, 0<x<l. 0 

< y < i , o<z<iSj«fc-rt£IEroScT»a t Sfcffi 

■Bifoomm^ttTMlt 2000~200000) 
*-r*lfi*3«iE*©^^7->r^7*hU^h**». 20 

is. i 8 o ~ 2 2 o n moafcftojfcTarst-rsie, 

[fM*JS4] mytfttfA r Fl+J'Tl/- tF^T'fc 
[0 0 0 1] 

[0 0 0 2] 

ottibcoy * MJ '^77^ -S^tc>rt-r-535^*-r 40 
S«L<ftoTl/^. 4*tC 0. 1 8 At mUTFoanlg 
WSr^Si-T^. 1 Gtf-y hi^±»i!ifgffi£8r3DRAM 
®8aig{C«. ArFI*->Yl/-f (19 3nm) 
^fzy* b U 7y5 7^-<£fiJfflA<ftj£^X.<=>nx^3 

[K±;n* c. *-;77-b. >*r-7-;i' • • y 

* h/tf'j-?- • +M"x>x • 7>h* • fjyoy- (J 
ournal of Photopolymer Sc 
ience and Technology), 9 # 
( 3 n) . 3 8 7 H~ 3 9 71 (1 9 9 6^) ] „ 
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ClcDA r F^iBl^X hWllflfEtCfSLXli. 
[0 0 0 4] Uv*X hCOigi&ftftCDTjffitLX, *StE#J 

»&nxt»*. wAtf^awftwtuTH #M¥2- 

2 7 6 6 Of ^CH. h 'J7x^;UXJU*:X^A • ^ 
^+»"-7Jl/^-D7--fe7-- ht#U (p-tert-7*b 
Jl-#x;U a -*f L JPX7 c U'>) CDM^fr 

c. H i 7-r;i/V>. 7* , )*> • 'rs.tui • y-tf 

-f7f-f •-»^y'?A-yiJ-X 2 4 2f. 1 II 
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[0 0 0 5] 
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[0 0 0 6] «£5f5CD gigg (4 3 8 nm) . ii^(365 
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r--f 7*7 h l/->*X h»1Bftt±l=«MBi:3lB««^6^c 
0, »»j£4*£LTte/#5v*»re**^tt#U (P 
-fr;i/7x;-;W &^1Hifi¥ffl-+t:35rSia-feW-r* 
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[0 0 0 7] A r Flt/71/- tfit (1 9 3 nm) Ic 

• • 7* r-#'J V- • -*MX>X • 7> K • t- 
9 y u i>— (Journal of Photopol 
ymer Science and Technolo 
gy) , 5# (3^) . 4 3 91-44 61 (1 9 9 2 10 
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[R. D. TU> (R. D. A 1 1 e n) -» - 
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?,/D'/- (Journal of Photopol 
ymer Science and Technolo 
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x. y. zli-£-ft-€-*ftx + y + z = 1 . 0<x<l. 0 
<y<l. 0<z<l ^iSAc-TftSS^ScT^-S. *fcffi 
^#:C0*ft¥^^- ; fffi«2 000-200000) &j£ 

I'yX hW^SKUPiaSifcft^-raiS. 18 0- 

2 2 0 nmCDflfcftOTftTS^-f ^-^£fr5I 

[0 0 1 1] 

[ftnjj^fl&ro^fig] utf. *?£n/J waictt 
[0 0 12] -ASit (1) IC*^T. R'. R'. R\ 
v&£WT5^&3~l 3©^{bfcs{iyiT"&0, 

wtztisi ic^-r.to^^'j isitjim. 3. 4-x^^ 

->- 1 -->7a^->)U)<^Jim, 5. 6-x#*->- 
2 -y^tfjuxjua. 5 (6) -xt}?+->x^;u- 2 - 
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[0 0 17] *fc*KWtCffll^3tKffi*fe»Jtt. 40 0 
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tt. ifi/>^'J3-A, i^J-fen-Jk l. 

2 -79 ;k 1. 3 --79>z?jr— Jk 1. 4 
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i, 4 -^>^>v^-— ;u. 1, 5-^>^>^^"— 
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1, 4 -->^P^\^+»->v J ^-— Jk 1. 2 - ->i7 D^\^ 

•y->v^^y— Jk 1, 4-->i/P'\^-y->v^^y— 

Jk 1. 3, 5-->^D'S^-t)->hU^5'V-Jk 1, 

2 -->^d^>^>>7^-— ;k 1, 3 - >i7o<>9 > 
i^-Jk 1, ~2 -~/i;u-*>7 )V* 1, 5- 
v^n^^.v^-Jk HJ ^?nf*>^?/- 

jk 2, 3-yjk^;u^->->*^--;k 2 (3) -tnn 

>. 2, 3-yth*P*->-5 (6) - fc: h* n + v'^^'- 
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L-7^tV-X. L-75th-Jk D-tDf*- 
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K x^Hravjuyr-feT— K ^DKkvj^'jn- 
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^Jk SK2-^h+->y^;k iS2-ih+->if 
;k \f.)V\f.ym^)V. tfji/tf>Kx^Jk 3-^h^ 

10 ->yDfcf^->^^^Jk 3 N + ->7"Dtrt>lEIf 
Jk N-^jy- 2 -fcfa u -y/ >. y^n^-vs 
>, ->i? D^>^y >. v^D^-ti-y -Jk y^Jkx 
^;u-irh>. 1. 4 x^u>yjn-;u 
^E/y^Jkx-^k x^k>yj a - ji/^E / y ^;kx 
-f;k7-tf-K x^u->yj n-ju^y x^jux- 
5=-jk ifkv^'j3-M/-f vyat;;kx-T-jk 
y.rf ^ > y 1 J a - jk& y * ^jkx - -^Jk xif k > 
yjP-Jkv'^^-'kx-T-Jl'^cif^tf t>*. 

20 [0 0 2 2] $ei:«l!l]»l/yX hm4tC(i, 

[0 0 2 3] Sfc*^BJ«, ±E*#5 i -r 7*7 * h 1/y 

o^^^i'y/ , ?^->^fiS:o73ffi&Eii {'^fo s-r. 
01 (A) KSrr *^o^f-f77tM/ 
s;xhtt»**JniiaE«i±»cswu. ^lt60~i 

30 7 Ott, 30~24 0tW, * h ^ U— h%f<Dl)[\f& 
fg$ffl^T7"U^-yIIt4ui:Tl/yX hM2 ^ 
»JS!t-ra. Ell (B) \Ztf:TJio\Z> kyXM 

2^gg7 l 6gE^ffl^T}i»?EK)[CiS^-r-5. ^LTSg^t 

CJ;OiaiRffl^JE*E*ie^b. 01 (C) lz^-?£olZ 
*M/^httftSjflUti&. ©7^M«T-(i. X*+ 

•>ffitt»a>fffflt«t ox#*>'asFi±fc*tfcfe< #ffi7 

40 JUzi-Jkitlx^-r-SAc^, ^.filli7;V=]->'k?r^;jllb7 k cC 

1 (D) (C^-r ctoiCx h5^^;k7> ; EX'7At h*n 
+ ->H (TMAI-I) >m^<D7)ViJ 'J^{»(rJ;0. 

[0 0 2 4] *»?^f^77^ hkv'X h»|5Hi 

2 2 0 n m£tT03tt©a < , K7Xyf>i08 
14#ieS<frL^*#5V 77^- h 1/yX htf»t LT*iJ 
fflT^-5= S 5 l:*^©**f^ 7*7 * y X hff. 

50 Pete?* MJ V^77-i--XgtCffll^-5C<i:T% ^-^^ 
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[0 0 2 5] 

immm &iz^mm\zj:v*%wzz zizmmizwiw 

(-afiSc^i 1 ) 5-Acryloyloxy-2, 6-norbornanecarbolacto 

[0 0 2 6] 
[ft 3] 



CH 2 =i 




5-Hydroxy-2, 6-norbornanecarbolac tone (H. B. He 
nbes J. Chem. Sue. , 221—22 

61 (1 9 5 9^) ) lOg (0. 0 6 5 3 m o 1 ) , 
N, N->?^^;UT— U >9. 49g, 7i/5 i Tv> 
2 Omg^KilTHF 6 Om 1 CgSUftt^o 20 
lCttft7i7'JD^J|/6. 5gSfi«THF10mli:iS 

OmlSrjPA, 0. 5NffiK2 0 Om U ffiftftlfolc* 
3%NaHC0 3 7kmi& 2 0 0ml, «S5fnftSl7fc* 7k G> 

«aiwi!fe»-r*. x-f;nifiMgsaTm x- 

mlX2TMnc<!:T*BMft^5. 3 8g#fc (6 
iR^4 0%)oM:9 6 < C;l H-NMR 

(CDC 1 3 ) 61.66 (1 H, d) , 1.78 (1 30 
H, cl) , 1.99-2.11 (2 H, m) , 2.53- 
2.62 (2H, m) , 3.18-3.25 (1H, 
m) , 4.59 (1H, d) , 4.64 (1H, s) , 
5.89 (1 H, dd) , 6.11 (1H, dd), 6. 
43 (1 H, dd) ; IR (KB r ) 2880, 298 
0 (v C-H) , 1712, 1773 (vC = 0) , 1 
618, 1630 ( v C = C) . 1186. 1205 

( v C-O) cm* 1 

(-a/S^J 2 ) 5-Methacry loyloxy-2, 6-norbornanecarbol 
actone (TfEfflEiS<Z>* 9 9 U U- b) <D&f& 0 40 
[0 0 2 7] 
lit 4] 
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1 H-NMR (CDC 1 3) <51.62 (1H, d) , 
1.75 ( 1 H, d), 1. 92 (3H, s) • 1.95 
-2.16 (2H, m), 2.53-2.66 (2H, 
m), 3.20-3.28 (1 H, m), 4. 59(1 
H, d) , 4.65 (1H, s) , 5.62 (1H, d 
d) , 6.10 ( 1 H, dd) ; I R (KB r) 288 
0, 2 9 8 2 (vC-H) , 1 7 1 5, 1 7 8 0 (vC 
= 0) , 1630 (vC = C) , 1156, 1178 
(vC-O) cm -1 

(-&J5RW3) Tfa«ific0S^ (— »5t (1) fCfc^ 
T» R\ R 2 , R\ R'rt***!!^ R 4 **X#*->X 

3 1 / ;i/#;i/x;u-2g, r 6 ->5=- h ^ > ^ □ 

[4.4.o. r-^.r-' 0 ] K^>;U3£, x = 0. 2, y = 

0. 47, z = 0. 33) 



r n n 9' r 1 

t w v * 

Mb 5] 




COOH 



^ U U — h 4 . 7g, ^M+yfK^y^DHr^ 
7?Ul/-h4. 38g^lfh7tFD77>60 
m 1 lCi8»U ^CCA I BN 2 9 5mg (^/ V-/ 
AIBN=28/1) SrJtJPX., 7JW>»1ST6 0- 
6 5tTffl^o 2Wffffl»»»L. E*Sfi£«j£'\* 
+r>/MUX> (2/1) fi^*9 0 0ml t;:ffiS\ #r 

£fCcfc0aM^£5. 6 9 g»fc (IR*5 1 %) . S 
fc, C(OPS<D*a-&Jttt' H-NMRCD|g#Jta>£ 2 
0:4 7:3 3T*ofc (x = 0. 2, y=0. 47, 
Z = 0. 3 3) . *fcGPC»WJCJ:oiBia¥-^>7-ij!t 

(Mw) ti8 6 0 0 (#'JXf . (M 
w/Mn) 4 Stfeoto 

(£-/S#j4* 5) ^j*W3tra«^, {11^/7-^:1: 

*J£. ffi£#<B#ffi£Jt (x/y/z) . ffiia^^^>-T 

[0 0 2 9] 
[*3] 
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0. 1 /0. 6 5/0. 


BO. 1 /O. 6 6/0. 


17 9 0 0 


a 5 


t]2 4 






0. 4/0. 4/0. 2 


0. 4/0. 4 2/0. 


18 3 0 0 
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7) £/j£0J3 tAWNC. ALA I BN©1 [0 0 3 0] 

(^7 ^— /A I BN) ££ATffi^bfc. WT<Z)sS4 K4] 





^'/V' — /A 1 B 
N 


x/y/z 






5 0/1 


0.2 1 /0. 4 6/0 
. 3 3 


14 3 0 0 | 




2 0 0/1 


0. 2/0. 4 8/0. 
3 2 


3 6 0 O 0 V 



(^M8) Te«i&0>S^# (-ftSt (l) Kfc^ 
T, R\ R\ R'tfzKiBB^ R 4 ^X7^^vX^Jl// 
R 5 ^^^;!/S, R'ffifrmM?* x = 

0. 2, y = 0. 4 7, z = 0. 3 3) 



L U U O -L J 

[ft 6] 




Cb=0 
I 

OH 



/lo iRsfS6 1 %, Mw= 1 0 8 0 0, Mw/Mn= 1 . 
5 5 

(£ri£#J9) Tefllifi<Dffi£# (— »S (1) 
T, R' , R 5 ^^*, R\ R 3 ^7Ki?fJ§C?, R 4 ^ 

t^;Ux;US, x = 0. 2, y=0. 47, z = 0. 3 
3) 




CHy- 



CH 3 



O 



OOH 



is? a FrisJlTZV l/-M:fUT, tt)VX3rzs; )l> 

9 'J U- hSffl^JSlELt, iR^5 3 
%, Mw= 1 6 3 0 0, Mw/iM n = 1 . 4 

1 o) Tia«jft<z)a^flc (2) Ktst* 

T, R', R\ R'^KSIJM^, R 4 #3, 4 -X#*;> 
R^rt^tf+v^h^S^n [4.4.0. I'M 7 ' 0 ] H 




2, y = 0. 4 7, z = 0. 3 3) 



T 

<j:=o <j:=o 

W °XK5> 



COOK 



^««3t|i?«i:, {Bbx*^>-x^;i//;i,^;uxji,y 
i/'Jl/-H:fUT3. 4-X5jM--f>h'J>^n 15.2. 
1.0 !< ] x->^7i7 >J hS, *;u#*->t- h5->£ 
D [4.4.0. 1 ? M 7 * ,0 ] HxvJUT^U l/-hi:<UT 
AJW+yf h5*>JP [4.4.0. I 2,5 . r-'°] Kt^vJU 
^^J^F^^T&SLt iR^4 6%, Mw = 

1 7 0 0 0, Mw/Mn= 1.5 

O&jSfcli l) ^Wffl&&&WT)\,^—h (2, 3-v 

30 + (6) -hHD + y/^JMJ^t 

» 

[0 0 3 4] 
[ft 9] 

HOCH <lC 

2 - 1 Fn + y^fjK 5 ngseu 
v>2 i m i izmmis. ^zizmfcfteiSt nmi &a»T 

b, Mtl 2B$f[fljeM i T^a JEJES-&«3«:7K1 0 0m 
1 \Z&£\ W«««:B«X9\>H 0 0ml Tjftm?-*. 
40 f LTWtSl^O. 3 %mm+ h U^AtKJS 

5 /;u#;u*>* i 3 gfffc. *tc9 o%*85 o 

m 1 £ 3 0 %ia^<t*i?i7K 13ml OiS'&ttlcMcJ'pT 2 
-7-fe h=f->- 5 /;Uj^;U^> 1 3 gSrSSTL, SSIc 

*^/-;U3 0m 1 t*i»{t^- h U 1 3 g, 7K 2 5 
m 1 ^J[jaA4 5-5 OrTl^WJKJTN^-tt^o tt^fifiW 

»if;noomi"c«r*Ht»uu mmm&mft& 

50 SKKvdf*S/^ATtt«r*. S£J£T?S 



15 

!®S:S5fe-r-&Ct-e2, 3 --✓t Kn + y- 5 (6) - 
t KD*->*5\n//;U#;k*->£5 gWftZo I R (KB 
r) 3 3 8 0 (vO-H) . 2950, 2860 (vC- 
H) . 1 0 5 0 ( v C-0) cm' ' 

mmm i ) 

f7n>7^M- SrfflUT^iMLfco ^Ic 3-f >^-> 
U3>S«Ji»rXtr>3-h^L. 9 010. 6 0#| 

COmm&Mj&lstz. ft6nfcBftBt7*;Wt8DEM 

4 5 1 V7i?7->C7'f*>X.y ! ?->if (R I E) SB£ 
fflHTC F< ^fXKlWrsxy SEflESMSH Lfc 
(lyf >^fr : P owe r = 1 0 0W, EE73 = 5 P 
a. ^Ii=3 0sccm) . -?-a>i|gS£«5 Ktk 

h (&£{t^tt©P F I - 1 5 A) . K r F h© 

»C*tLTfli*&{t:L7c. 
[0 0 3 5] 
[3*5] 





) 




1 . 1 


£r#OT i o 


1.05 




1 . 9 


# V ( p - Ji" ^ -r- y 


1 . 2 


y ?J? ^ y ^ h (PFl-l 
5 A) 


1 



(SMEW 2 ) 

(fi^flsoaWttOffFfli) £«0i.l3Tf&fc»j|&2.' 5g 
Sr^X^JH .0 g(c?g#?L. M>T0. 2(im»f7 



( 9 ) #!J8 2000-147769 

16 

>^S^St6±lC7.tf >zj— h&ffiU 9 0^. 6 0fJ> 

»tt*»«bfc. HOWBHCO^T. SR*H»r«SHt3tlS 
W-£fflHTA r FX+->V U— tf3t©4 1 '6K6T*-5 1 
9 3. 4nmlC*3»tsaiMS*«^bfc. HflSKLT. 
£fiJMWl OTff^llitCOViTfcffiiJ^bfc. fOlSft. 

3 T'f fct-&#*< 5 3 % / /i m. -&)5X^J 

(KlM0lJ3> 

(ffi&tt&fll^/cl/vX h <Drt*-=.>i/WM 1 ) TIG 

(a) m^W (^i««3) : 2 g 

(b) 3fc»S££»| (hU7ic;^M-fih'J7l/ 

* x - r\ f\ A 

— r ) . U . U & 

(c) 



11. 5 g 

±SSiS-a^lS:0. 2 «m©r7D>7'fJl'^- £ffll^T 
«±lc±ffil/->*xh^£xif>a-h-g*rtii,, 80t 

1 ftp]*.;/ h^U- hJit?^-^ U mmo. 4 p.m<D 

tc^ □A-T713'->£fil^/cVX:?£Uv ! X h^±llS; 
^-cOTXi'^jaiUTA r FI+y7l/-(t'^ 

nawLfc. ^t<*ss i 3 ot, 6 omi\\*-v \-y 

\s- h±T^-i/L. »2 3'C©2.3 8%TMAH 
30 2 0#|«]*i1i7KTU >XjJlI!ll<£:-?-n-? : n*5C^:ofco C<£> 

0 T»fc ^ Ac U V X M: O ^ T t> fPflfi L fc. 

[0 0 3 6] 
[«6] 





/S) 


^ (mj/c I 
m2) | 




0.2 5 


3 2 I 


>^ h 


0.2 4 


i 



4 ) 

(i&#«ffli>ti/yx ho«j'-z>i r fftt2) the 

WlWiW* <B> te* 1/ ->*X h SMS I, jfc. 

(a) ffift^ (£r/£0'J3) : 2 g 

(b) *fl57;m-^ (&Ji£0'Jl 1) : 0. 3g 

(c) 3t»f6^»l (F i J7iZ^XW-'7AMJ7 1/ 
- h) : 0. 0 4 g 

(d) Hmx.?)], : 1 1 . 5 g 



h'Jv-i/n [5.2. 1.0- •] : ri}>*J*9 /—)], CHOiCfl: 

[0 0 3 7] 
[*7] 



50 



( 10 ) 



2000-147769 



17 



18 





&lk (mj/cm 




0. 1 9 


6. 8 




0. 20 


9. 4 



[0 0 3 8] 

7* i- u^x i'WStt««*. siss^icgnT^ 



0 . Wififce&ffi&ttttl/'t*- >JfM#"Jf£T' 

[ElffiofWftnWl] 
10 [HI] HI (A) ~ (D) tt^fflU-/^h/^- 
>»Jflc:frJfc£5KUfcKffiHTr*«. 

1 : $Jjnis« 

2 : !/>?X 

3 : 

4 : fcttL&f 



IH1] 



I 1- 2 




(72)I8W# fi^JII 

^^tP^K^ST B 7 S 1 ^ 0 

F37-A(##) 2H025 AA01 AA02 AA09 AB16 AC08 

AD01 BD23 BE10 CB14 CB41 

CB43 CB55 CC20 FA12 

2H096 AA25 AA27 BA06 EA05 FA01 
GA08 



